The IL-6 family cytokines, interleukin-6, interleukin-11, oncostatin M, and leukemia inhibitory factor, enhance mast cell growth through fibroblast-dependent pathway in mice.
Mast cell hyperplasia is observed in various inflammatory skin diseases. Although the mechanisms involved in the pathogenesis of these conditions remains largely uninvestigated, it is speculated that mediators produced in the lesional skin provide a favorable microenvironment for mast cell growth. Among the proinflammatory mediators, leukemia inhibitory factor (LIF), which shares a receptor component (gp130 subunit) with interleukin-6 (IL-6), has been identified as a mast cell growth-enhancing factor produced by cells of the keratinocyte-derived cell line (KCMH-1). In this study, we investigated the effect of four IL-6 family cytokines, IL-6, IL-11, oncostatin M (OSM) and LIF on mast cell growth in a mast cell/fibroblast co-culture system. When mouse bone marrow-derived cultured mast cells (BMMC) were maintained on a NIH/3T3 fibroblast monolayer, these cytokines induced proliferation of the mast cells, but none of the cytokines had any effect on mast cell proliferation in the absence of fibroblasts. mRNA for gp130 and receptors for the four IL-6 family cytokines were detected in NIH/3T3 fibroblasts by reverse transcriptase-mediated polymerase chain reaction. In contrast, only mRNA for the IL-11 receptor and gp130 were detected in BMMC. Tyrosine phosphorylation of gp130 was observed in NIH/3T3 fibroblasts after stimulation with all the cytokines. Some IL-6 family cytokines enhanced the production of stem cell factor (SCF), a potent mast cell growth factor, from NIH/3T3 fibroblasts, but the amount of SCF produced by NIH/3T3 fibroblasts was not paralleled by the mast cell growth-enhancement induced by the IL-6 family cytokines. When anti-SCF antibody was added with the IL-6 family cytokines in the BMMC/fibroblast coculture system, a significant effect of these cytokines remained, although the growth-enhancing activity was markedly reduced. A similar result was obtained when BMMC were prepared from W/W(V)-mice, which lack functional c-kit, in the BMMC/ fibroblast coculture system. These results suggest that IL-6 family cytokines stimulate mast cell growth by a fibroblast-dependent mechanism, and also suggest the existence of another pathway between BMMC and NIH/3T3 fibroblasts cooperating with the SCF/c-kit pathway. IL-6 family cytokines may thus contribute to mast cell hyperplasia in skin diseases.